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DEVELOPMENT DATA
This ders ghast contsine soheseasr el lion and SAASDDB

LOW VOLTAGE INFRARED REMOTE CONTROL
TRANSMITTER (RC-5)

GENERAL DESCRIFTION

The SAA3DDG is intanded 25 a yenersl purpase {AC-5) infrared remote contral system for use wherg
only low supply valtages are available, The device can generate 2048 diiferent commands and utilizes &
keyboard with a single-pole switch per kay. The commands are armanged so that 32 gystems can be
adirresred, each system containing 54 different commands.

The circuit response to legal {one key pressed at a tima) and illegal (mora than one key pressed at a
time] kevboard operation is specified later in this publication (see KEY ACTIVITIES).

Features

Low supply woltags requiremnents
Wery oW cUrFeRt ConsLmption

For infrared transmissicn link
Transmitter for 32 x 64 commands
One transmitter contrels 32 systems
Transmission biphase echnigue
Short transmission times; speed-up of system reaction time
Single-pin ogellaTor input

Input protaction

Test mode facility

&« & B # =& % 9 & ® ¥

OUICH REFERENCE DATA

Supply voltage ranga Vpp 2tod L
{input valtenge ranpe V) 05ta Vpp+ 05t ¥
Input current 11 max. 10 mA
Cutput voltage range Vg D5tei(Vgptos V-
Qutput current g  max. 10 rrd
QOperating ambient temperature rangs Tamh —261to0+85 ag

*Vpo + 05 ¥ not tn exceed 9 V.

PACKAGE OUTLINE
Z8-iead DIL; plastic (SOT117).
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Low vohege infrarcd ramote control transmittar |HG-b]

JJth SAA30086

DEVELOPMENT DATA
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Fig. 2 Pinning diagram,

PINNING
14 Wy
2 Vpp
21 X0
22 X1
23 X2
24 X3
2% X4
26 X5
27 Xe
1 X7
3 Zo
4 Z1
E Z2
& 23
2 55M
20 TP
1w TP2
a8 0sC
17 DRO
i65 DRl
5 DR2
T3 DR3
12 DR4
11  DRS
10 DRE
9  DR7
7 MDATA |
8 DATA

nagative supply (ground
e e Supsly

keybaard command inputs with
Pchannel pulup transistors

kayboard system inputs with
Pchanmal pull-up transistors

system mode selection input

test input
1est inputfoutput

oggillater input

| scan driver output with open

demin Mchannel transistors

remete signal outputs
[3-state outputs)
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(1} Control irputs for operating modes, test rmades and reset,

(2} Ranote signad autputs,
{3} Keyboard command code matrix 8 x 8,

(4} Keyhoard system code matrix 4 = 8.
Fig. 3 Keyboard interconnection.
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Low voltage infrerad remaote control transmitter (RC-5} J L SAA3006

DEVELDPMENT DATA

FUNCTIONAL DESCAIPT DM
Combinad eystern mode (SSM — LOW)

The ¥ and Z-lines are aetive HIGH in the quietcent state. Lagal key operation either in the X-DRor Z-DR
matrix starts the debounce cyele, When the contact is made far two bit times without interruption, the
oscillstor-anable signal is latched and the key may he relrased. Interruption within the tyo blt times
resets the internal action, &t the end of the debounee time, the DR-outputs are switchad o*f and two
scan cycles are started, switching on the DR-outouts one by one. When a Z- or K-inpul senses a LOW
level, a latch-enabls signal is fed to the system address or command latches, depending on whether
sansing was found in the Z- or X-input matrix. After latching a system address numbsr, the device will
gangrate the last command (i.e. all command bits *1°} in the chosen system as long 43 tha kay is pressed,
Latching of 8 command numbsr causes the device to generate this command together with the system
acddress number stored in the systemn addvess latch. Releasing the key will reset the internal action if no
data is transmitted at that time. Onga the transmission is started, the signal will be finithed completaly,

Single systown moda [(S3M = HIGH]

The Xdines are active HIGH in the quisscent state; the pull-up transistors of the 2.lines are switched off
and the inputs arc disabled. Cnly leqal key operation in tha X-DHR matrix starts the debounce cyele.
When the contact (= made for tvvo bit times without intarroption, the oscillator-enable signal i latehed
and the key may be released. Interrujition within tha nwn bit times resets the internal acticon, At the
end af the dehounce time, the pudl-up transistors in the X-lines are switched aff, those in the Z-lines
are switched on during ta first scan eycle, The wired connection in the Z-matrix isthen ranslated
into a system address number gnd stored 10 the systerm address latch. At the end of the first scan

vycle tie pull-up Lransistors in the Z-lines are switchad off and the inputs are disabled again, while the
transistors in the ¥-lines are switched on. The second zcan cyelz produees the command num ke
which, after latching, 15 transmittag together with the system address numbar,

Inputs

The commanc inputs X0 to X7 carry & lagical *1" in the quisscent state by means of an internal pull-up
transistor, When 35M is LOW, the systen inputs Z0 to 23 also carry a logical *1* in the guiescent state
by means of an internal cull-up transistor.

When %%5M is HIGH, the transistors are switched off and no current flows vig the wired cannecetion in
tha Z-DR matrix,

Orcillator

The oscillator is formed by a ceramic resonatlor (catalogue number 2422 540 SB021 or equivelent)
feeding the single-pin mput OSC. Direct connection is made for supply voltages in the range 2 10

5.25 % but it is necessary to fit a 10 k2 resistar in series with the resonator when using supply voltages
intherange 26107 V.

Key-refease detection

A extra control bit is added which will be nomplemented after key-release. n this way the decoder
gets an ndication that shaws if the next code is 10 be considered as 8 new command. This is vary
important for multi-digit eqtry (2.9, by channel nambers or Teletext ™V iewdata pagesl. The conrod bil
will anly be complemen-ed after finishing at least one code transmission. The scan cycles are repeated
before every code transmission, so that, sven by ‘take-owver’ of key operation during code tranamission,
the correct system and commeand numbers are ganerated.

\ ﬂul'&f 1982 £99



SAA3006 J L

FUNCTHONAL DESCRIPTION {continued)

Chetputs

The output DATA earrics the generated information according to the farmat given in Fig. 4 and Tables
2 and 3. The codo is tranmmitted in biphase; definitions of legical *1° and “Q° are given in Fig. &.

The code consists of Tour parts:

& Start part formed by 2 bits (two times g logical *1°);
« Dontrol pert formed by 1 bit;

# Sysiem part formed by B bits;

a Command part formed by § bits,

The autput MOATA carries the sama information as output DATA but is modulated on a carrier fre-
fquency of 1/12 of the ascillator frequency, so that aach bit is presented a8 3 burst of 32 puises. To
reduce powar consumption, the carrier frequancy hes a 25% duty cvcle.

In the quissgant state, bath outputs are non-condusting (3-state cutputsl. The scan drivers DRD 1o

DR7 aro of tha open drain M-channel type and ere conducting in the quiescent state of the girgy it, After
a tegal key aperation all the driver outjuts o inte the kigh ohmic state; a scanning procedurs is then
started 50 that the cutputs are switched Into the conducting state one after the other,

Rasat action

The cirewit will be rasst immediately when a kay release ocours during:

* dalrouncs time;

& betwean two codes,

When a key release occurs during scanning of the matrix, a reset action will be accomplished i
# the kv is released while one of the driver outpoats is in the low-ohmic ‘O° state;

% the key iz relsased before detection of that key,

# there is no wired connection in the Z2-DR matrlx while SSM is HIGH,

Tayt pin
The test pins TP1 and TP2 are used for teating in coenjunction with inputs ZZ and 22 as shown in Teble 1.

Tabla 1 Tast functions

TR TP2 Z2 23 function
LGW LOwW matrix Input matrix input narmal
LOW HIGH matrix Input matrix input scan + output frequency
glx times faster than normal
HIGH autput fpget LOwW LOwW reset
HIGH output fget HIGH HIGH output frequency 3 x 27
: faster than normal

s N[



Low voliage infrarsd ramote control transmitter (RC-5) J L SAA3006

DEVELOPMENT DATA

KEY ACTIVITIES

Every connection of one X-input and ona DA -output is recognized as a legal keyboard operation and
causas the device to ganerate the corresponding code.

Activating more then ong X-input at a tima is an illega keyboard operation and no cirpuit aeticn is
taken loscillator doss not start}.

When 55M iz LOW, svery connection of one Z-input and one DR-output is recognized ad a legal key-
board operation and causes the devica to. generste the correspending code,

Activating two or inove Z-inpute, of Z-inputs and X-inpats, at one time is an illegal keyboard aperatian
and no circuit astion is takan,

Yhen 55M is HIGH, & wired connection must be made between a Z-input and a DR-output, If e
connection is made, the code (8 NoT genarated,

When ane X ar Z-input 13 connected to more than one DR-output, the last scan signal 1g considerad
bapal,

The maximum allowable value of the contact series registance of the keyboard switches is 7 ki
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Fig. 4 DATA output fermat |RC-B).
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Fig & Biphase transmission code; 1 bit time= 3 x 2% x Toge
(typically 1,778 ms) where Tpge is the oscillator periad tima,
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SAA3006 J
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1 L SAA3006

Low voltage infrered remate control transmitter {RC-5)
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SAA3006 J L

Table 3 Systam ma-rix Z2-DR

gysrem bils

5.

DR-iines

Z-lines

OR. .

*« & & % &+ #» 2 »

System

no.

- - T T - - T

16
17
18
19
20
21
h
27
30
3
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Luw voltage infrared remote control transmitter (AC-6} J L SAA3006

DEVELOPMENT DATA

RATINGS

Limiting values in accordance with the Absolute Maximurn System (IEC 134}

Supply voltage range with respect to YVog Vpp —0.5 to a5 v
Input voltage range W —05 to{Vpp+08)¥*
Input current +1 max. 10 ma
Cutput vl taye rangs Vo 05 to (Voo +®5V*
Output current tlg  max. 10 mA
Power dissipation output O5C Po max. B0 my
Power dissipation per output (&l othar outputs) Po rmax, 100 mw
Total power dissipation per package Pran M. 200 mW
Operating ambient termperature rangs Tamp —29 to +B5 2L
Storage temperature range Tstg 55 to +1ED 0O
HANDLING

inputs and autputs are protactad against electrostatic charge in normal handling, However, to be
wotally safe, itis desirable to take normal precautions approprate to handling MOS devices (see “Hand-
ling MOS Dhervices™.

* Voo + 0.5 Y not to exceed BV

NET
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SAA3006 J L

CHARACTERISTICS

Vg = 0 V; Tamb = —25 to 85 9C uniess otherwise spagifiad

parameter

Vop (VI

symibol

min,

vp.

o,

unit

Suppiy volteqe

Supply cureent
at Iy = O mA for all culputs;
X0 to X7 and Z3 at Vo

gll other Inputs at Vpp of Vgg;

exciuding leakage current from
open drain Mghannel guiputs:
Tamb = 25 °C

Inputs

Keyboard inputs X and £ with
P-chantwd pali-op trarelstors

Input current leach input} at
¥ =0V: TP =55M=LOW
Input voltage HIGH
Input voltage LOW
Input leakege current
at Tynk = 28 ©C; TP = HIGH:;
V=7V
V=0V
S5M, TP1 and TPZ
Input voltage HIGH
input voltage LOW
Input leakage cyirrant
ot Tamh = 25 ﬂ(:;
Vi=7¥
V=0V
Qsc
Input |eakage current
TP1 = HIGH; #2 = 23 = LW

2to 7
2107
207

27
207

2to 7

Voo

_|l
ViH
YiL

IR
—lir

M
VL

iR
-l

10
07=x2VvVpo

10

600
Voo

03 xVon

VDD
03 xVpp

rA

iy

=

A
i

o

HA
J1F:
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Low voltage infrared remata contral transmitter {RC-5}

SAA3006

DEVELOPMENT DATA

*f pargmeter ' Voo (W | symbol min. typ. @ max, unit
Cutputs i :
DATA end MDATA |
Output voltage HIGH :
at —lgH = 0,4 mA 2t07 YoH Vop -0.3| - — v
| Cutput voltage LOW
b atlgL 0Bma 2te7 VoL - - 0.3 W
Qutput leakage current gt:
Vo=7W lag — — 10 oA
Yo=0W inm - - 20 A
Tamp = 26 9C; !
V=W lng — - 1 A
W =0W —log — - 2 pA
. DRQ+ta DRI, TPZ !
¢ Cotputvoltage LOW . ! :
I at lg =02 mA 2107 VoL - — 03 .
Cutput Ieakage current
atVp=7V 7 lag - 19 kA
atVp=7V |
Tamp — 282 B¢ lag — — 1 Y.
05C :
Gscillator evrrent at 083G =Vop 7 lasr 45 - 30 I oA,
Cecillator \
Maxiinur scil lator freguency i
at G - 40 pF {Figs Gand 7] | 2 fosc — — 450 kHz
Free-running o5l lator fraquency
PoatTymp = 25°C 2 fose 10 - 120 kHz
2 1TBINGT Y0
normalized | | \ i Yao 55K
Ireguency 5 ) .J_|_|_|_|_|_ T T
N | ] o [DATA,
. N
e ) x0
| T 2 gaszons
it 2
- DAQ 17
’ - |
] 3 g eF 100 oL zquiuamuv Fig. 7 Tost circuit
Fig. B Typical normalized input 3 for moasurament of
frequenzy a5 & funclion of the vy Mmaximum oseilfator
lad {kevboard} czpacitance. TZanian frequency.
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